A methodological guide is proposed that allows institutions of higher education (HEIs) to formulate a plan for the improvement of results in the Saber Pro test by means of the brainstorming technique. A survey was conducted on the selected sample of students, which allowed to collect causes of performance, and with the support of a group of experts the effects were determined and the guidelines for the improvement plan was reached.
Introduction
In Colombia, the Saber Pro test is designed by the entity ICFES (Colombian Institute for the evaluation of higher education), in which competencies are assessed: writing skills, quantitative reasoning, critical reading, citizenship skills and English, in addition of modules corresponding to the fundamental study areas of the academic program. According to Decree 3963 of 2009 of the Ministry of National Education, this test is mandatory and requires at least 75% of the credits taken in the academic program to present it. Taking into account the above, it is important to obtain good results because it reflects the quality of education that is taught in HEIs.
However, there are studies that show weaknesses of the grades obtained. For example: low level of English in the years 2009 and 2010 [1] , university students in 2011 did not reach a level higher than A1 in English [2] , the law program of the university institution of Envigado, did not exceed 15% of the percentage of students who obtained a satisfactory grade [3] . According to [4] to improve the results in the tests, studies show the need to carry out activities such as: Implementation of flipped classroom [5] , use of web applications [6] . These teaching methodologies motivate the student. However, there are factors that intervene in the progress of the student and affect the low performance in the tests, so it is necessary to identify flaws that affect their performance. For this, the problem tree technique is implemented, which consists in ordering the ideas to identify the main problem to be solved, showing the causes and effects [7] . The technique has been applied to identify the reasons for unemployment and underemployment in Kenya, Ghana and Rwanda [8] , identify key factors that determine the disuse of insulin in patients with type 2 diabetes [9] . The development of problem trees can be done through the application of techniques such as brainstorming, which consists of gathering ideas to solve a problem [10] . The technique has been applied to promote creativity, curiosity and teamwork among students of experimental sciences [11] , improve writing in English at Balqa University, in Jordan [12] , support the "learn by doing" method and allow graduate students to obtain an improvement in English [13] . Taking into account the usefulness of the aforementioned techniques for the identification and solution of problems and failures presented by students in the Saber Pro tests, the objective of the research is to determine guidelines for improving performance in the Saber Pro exam, through a problem tree and brainstorming. This allows identifying key factors that affect low test results and improve the performance of the same.
Methodology
The research was of mixed type with the sequential exploratory design. Mixed because they take into account quantitative data such as the average obtained in the areas and data; and qualitative as the reasons given by students [14] . As an information gathering technique, brainstorming was used through a survey with open questions where students presented the reasons for their low score in each area. The questions were eight, and were used to find out the causes that cause the deficiency in the results shown in the Saber Pro.
Data analysis
After the collection of student ideas, recurrent factors were identified, causing low performance in the tests, and a problem tree was built. With the tree established, the causes and effects were analyzed to identify the factors that affect the results of the tests and improve this index. A guide was established where the stages that constitute it were established, to identify the causes and effects of poor performance in Saber Pro tests through brain-storming and problem tree. The stages that make up the guide are detailed below:
A) Collection of the Saber Pro results: the results of the Saber Pro tests of the Systems Engineering program of the University of Cartagena were consulted, in the years between 2012 and 2015, which were tabulated in tables where the obtained averages were calculated in the general and specific areas. The results obtained in the general areas can be evidenced in Table 1 . The results obtained in the generic areas located the Systems Engineering program of the University of Cartagena, in the fourth and fifth quintiles, with the exception of Writing, which in the years between 2013 and 2015, approaches the third and second. Likewise, the results were plotted in Figure 2 , to perform an analysis more easily. It was evidenced that particularly in the area of English, the Systems Engineering program presented excellent results placing it in the fifth quintile, which showed that it has a good command of the English language generally. Likewise, the tabulation of the results obtained in the specific areas qualified for the students was carried out, together with the average and the quintile to which it belongs, as can be seen in Table 2 . In the specific areas, less notable results were observed than in the general areas, which were located between the fourth and third quintile. The area that stood out was software design, with scores above the average, while in the area of Formulation of engineering projects it was evidenced that it averages in the third quintile.
It was evidenced that the software design area presented a high score with respect to the others. While the formulation of mathematical projects and thought obtained similar scores, which placed them in the third quintile. Results that show average performance.
B) Population and sample selection: the population was made up of 147 students who took the test between the years 2012 and 2015. The sample was determined using the formula for finite populations, where a sample of 107 students that were randomly selected was obtained, which conducted a survey in order to determine the various reasons why low test results were presented.
C) Identification of factors:
Brainstorming was applied to the sample through a questionnaire to identify the significant causes that affected the low performance of the students in the tests.
D) Identification of cause and effect:
after having determined the aforementioned factors are established with the support of a group of experts those with greater relevance, in the previous index a problem tree is constructed in order to identify the effects that have a low yield / medium.
E) Establish the improvement plan for the improvement of results

Results
We proceeded to apply the technique Brainstorming by means of a survey made to the students of the sample. Where these gave diverse factors that factors that negatively affected the way of presenting the exam Table 3 . In addition to the determined factors, other factors that influence performance are those noted [15] , which are of an extra-curricular nature, such as: Age, sex, educational level of parents, prior education. Similarly, [16] who conducted a study of which socioeconomic factors influence the redemption in the PISA tests, points out factors such as the type of prior education received if it was a public or private school. From the data obtained in the previous phase, the roots were established with the data obtained with the support of the students, the main problem (trunk) was identified, which is the concern of higher education institutions for the performance in the Saber Pro test, and how it affects universities, these can be seen clearly in Table 4 . The causes provided by the Systems Engineering students of the University of Cartagena were observed for which they had a low performance in some evaluated areas, which were associated with consequences and / or effects that cause low performance in the tests. With the data that was obtained, then went into the development of the problem tree. An action plan was developed to mitigate and / or eliminate the roots, in order to solve the main problem. As the action plan at the University of Turin who in the years of 2014/2015 implemented digital support in science courses in order to increase the number of enrollments in these courses and improve the quality of their students as mentioned [17] . Strategies were presented that formed the plan for improving the results for the next applicants of the Saber Pro test, in order to improve and prepare students through the causes obtained with the tests presented in previous years. The strategies planned are observed in Table 5 . 
Conclusions
Based on the results obtained, the following can be concluded: i) The guide allows to identify the flaws present in university students in Saber Pro tests, to create measures and / or strategies that can increase performance in this test. ii) With the application of a problem tree supported by brainstorming, the identification of the main problem was facilitated due to the ease of establishing the causes based on the ideas provided directly by the students who took the Saber Pro test. iii) The little relevance of the test and the lack of knowledge of the benefits of obtaining good results influence performance. iv) The little interest of Higher Education Institutions for the preparation of the candidates does not allow an adequate resolution of the exam. v) The guide allows establishing an improvement plan according to the needs of each IES.
